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Abstract of JP2001 130921 

PROBLEM TO BE SOLVED: To completely 
break a brittle substrate by generating fine 
cullet in a breaking process carried out at the 
last step In a laser processing machine. 
SOLUTION: In this invention a brittle substrate 
is completely broken without forcing external 
stress by irradiating laser after carrying out a 
usual processing by laser irradiation and 
coolant spraying. 
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it^J^iSEnKt #ft^Stc J; 0 , i^-if esjtfe J; 
<7);^i Sr ^ J: a S <! i: 5: WSj i: -r ^ BlttS^<7)jD 

im^fk^mtx^hm.'&mm.cT^mT.mmB s)izma 

[fi^ii4 ] ±IB1/— rpiS+#atC i ^ L— ^"€r b'- 
M.xyO -y^liZi '9^,i^^f -^{cLT,^.lttt- &I«*II3 

ig 1 (r>\y-^m^^mzi, h u— rg^ t }^D*:# 

^TO C: i: S:!tf®i:-r^BBttSmoJDX^S(W). 
[if «3S 6 ] |g 2 (r>\y-^mi^mz i. h i^-if Sr b' 

-^xru y ^tcj: o^^^.b'-AtcLT.^strsii^ja 

[ii*5S7 ] flt-S^^A^-fe -y b ^t\.h r— . lu 
t, m 1 rfigflt^Stc J: S 

Mtt»«Keffl<ot*'fax-y;K 5 3 > t , 

*Jnxo|»gtta«^Mfe7^-r;Kc-fe-y hL, 

max^tLf.zmitm^i<^mr—yM5 3)izxKm^ 



■tx «?>i?ie7"-^^i'i=:istts« €: -fe -y h L , m^tom 
ipMn $ ix/iSHtts^ Sr ixxmizmm-t 1. o --K -y k 5 

SS:fiii;t, miS.y'-y/l^iO^mzX'O. fflltt««tcM 

^lcr,U-Yfm^mzJ::h\y-^'mit{^m^^ 
#{t$^^T-^ Jt^tcm 2 tfOU— 9-'g3S=t^S(c J: ^ U— ifsg 
ttS-tf5 2«lcOjnXiia(Wl. W2)i:, 
BStt««RteffleO'4'^x-7';K 5 3) i: , ^tDXOffiltt 
a:^$:jDXiia(W 1 )cr)f— 7';l^t--fe y M,, — ::fe-<7)ffl 

*jjDX$fL)tin4s^?r4>ia7^-7';K 5 3 ) tcKfrr?. 

o;f:./b(5 2a)^, 

4>rBiT— :7VK 5 3 ) izh^m^xm^Rmi^-^fz^mx' 

JPX^M ( W 2 ) c7>-r — T'/UtC-b y h L , fl!!:6-(50B*«jDX 
$ix/Sflttt«M^»:XStCllfai-r^o.-K«y h (5 2 b)i: 

yjvcry^m-nmzr^'^xxy-^mmmiiixx/^^w^^ 

mi\iJicnm.'&msiim%Zy'-yMz-^ y h — :^rtfo® 
m\n:^ixrzm.'^mm.^^m^-y)V{ 5 3)(cts:«e$ 

Hir-CA^'bMiBT^-y^HCilitlSKSr-fe-y ht. 

i}mji^ixfz'!m.wm^<9aimzm&'thuiii-y v < 5 

I 1 0 ] gfHt^^^^-b -y h $ T— 7V1^ t , 

- yji-c7)f^m:fj[^izr^ t u-^'mm^fm x x/<^uf^ 
§#{t#SS:fii;t. fl(ria7^-r;u$r— 

mz, miu—fmm^^axv^mm^nif^mzji 
y/u^7c<^iimzm§^-±^ B*. f—yivi—'Jimz 

(BS 1 , BS 2)i:. 

m/&mR.Km.Wi<r>'^m'f—y)v( 5 3)t. ^jdx^ois 

ttSi^$rjDX^M(B S 1 )<7)7—yMZ-1z-y h —^7 

comi}mjL^tLf.zmitmR?:<^mT—y)\^(5 3)i,zms 

■r^a.-K-y h(5 2 a) t , ■t-relf— :7VK 5 3)lcS>l.^ 
2: Rte $ •tir^c^^i.^t'iDX^IM ( B S 2 ) cOt^- ^'/l- 

{c-b -yhL. m^crmn^mT.^iif'Ziim.^^i^xmz 
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#f+»t¥S€:fili.-C^rSllittS««jDXilS(B S) t , 

3)(;:tt«^l.oJi? y h(5 2 a)i: , 

mi'^fSlT—yjU ( 5 3 ) tcj) -S. JgltSM l^-- TMttJI 

g(L)«07"-ryKc-fe-/ hU, ME— :^r<o®tr*ttf S 
JSl^-- rB?Jt$ ixjtiHSSS 5:»:X^tcl^f ai-r -i. a .-If y 

Itmm 1 2 1 i)ettS«*5-fe >y h ^fii.'r-zf)\^b . 

#f=ttt^©2:ii;tT^&21^<7)jDl^g(BS K BS 
2)t. 

Bltta^A^'-fe -y ^ ^ixhr—yjl-t . buIBt— 7VU-2r— 

S:fii;c>t2»c7)L'— 9-'.^Jt^|g(L 1 , L2)i:, 
ltfH4««ScOSttjt Lffl«04'iaT— (53a. 53 
c)i:, 

MttaeiRSgfflo'f r^T^-y/K 5 3 b ) t , 
*Sia:«?5iittS^2r Jni^a ( b s 1 )<7)7^-r;uic-fe -y 
hL. —:f}<^mmax^ii.fzmii.ms.^<^mT—yju 

(5 3a)lcKSrSo;K-yh(5 2a)i:. Mie+faT^- 
y7K5 3a)lc$>^littSffi?r^— 9-'B3S+^i:(L 1)^7) 

!^f$n^v:llllttS«l5r4'ia7^-:7';K 5 3 b)tc«S-r?. 

o-if-y h(5 2b)i:, 

Bute4'P5x-7-;K5 3 h)i,zh^m.&.mm.?:Rm^mx' 

MTMmB S 2)«07^-ryUtc-fe: -y h fl!J:S-<o®*<SD 
X$ fi/c 5: 4»ia7^- 5 3 c ) «. n 

/-Jf-y h(52c)h. 

mie^'Hf— 7'/K5 3 c)(c*SIIH4a«iSrU'-if.^ 

gM(L2)<7)T— r/HC-fe-y ht, Btrrefi!j:6"o®{C)^t 

;J<«y h (5 2 d)i: $:ii;c-l>^ i: S-i^fc-rStDX^-f 
[00 0 13 

m&.mmiisa.-th-ymsj^^Wiz^'th. m&wmz 

[0002] 

\m^<rmm\ ^^:Kf] y^-if^^-)v^m-^^tz:^v7. 



[0003] .IiOts!5ft<50X^5'f :^ffilC#io-5TU— 9-' 

{^<r>^Wfmimmz^) CO rx.-K y h 10 
V,z UT5BJt$ix-Ci3 "3 , -^-iOl^— 9-'b'-i.<?5B3JtT3D 

^.^h.fz^m)^^d:\.Z-^%l^ -y hmX'i^Si^tlhZt 
izji*). :ffy:^mmiQUZf^^mm:f}*^^LX^^ y 

9^ >-Ki?9 ■y;?i:llf^T-V^^)105*^3fet-i.» Z(7)im 
1}tm<^:^:^y^ymbm\:.Xol,z:^-y:xSWL^mt.-t^ 
ZkX-yy^ y\^i^^-y:S'<0^-i >'izm':>xyi^^ 

[0004] 

XT1± , y^yAvY^'y -y? <m>W^^zij -y h «^ 
L-^SrV^A^ Wm)ts:^\-^^^-i.X'fioy\yA 9JMX''^ 

mtii] v -y htim±-thfz^, L c Dm^<r>m&'7A > 

mm \.fz^mx'<frJb^£ rnxit^ ■> t ^ ^ mmti^$> -> 

[0005] ttz. m^mm<^m.m*m<r—y/i'<7)^ 
mms.tmi^m^. i mc^t—^mixmiimm^pm 

[0006] :^^mi. ^^Lfzmm^mik-thfzisf^iz 

^SiXTtt COT'S) 0 . -y hcOl^$r^< L-t 

»8ttS«<OiDX:fr^at<iia5:*lfi^-r«.C i: BWi:-r 

^, 

[0007] 

[illiS:M*-r«./>:4^W#Sl 2|s:|%aj{i, i — ifBgttflfc 

(C/^«&iKi^#ft-g. C i: J: 0 , 8S14««<7)aM{C7'7 
-f >- H i? 7 y Srfl^M L^cf^C. MtcU— TB^Srft o 
ZtX'y^AyV9'^ y9<m^i:im^-tX, littS 

tt**ll)itt««<oSiiS:frr6ilc:-^irf - & t (OX'h & 2 HI 

X'$}-^Xi>X<. S>.SV%{i:, 7'7-OH:J'7-y^'<OS{il 
tc— t U < {iiai5*t«0 t'--£KX;K -y h Sr BSIt L-f t J: 

tz }z'-M.:^Ttf y h X-miti LT t J: V 
[0008] 

( ^m<7)mm<7>mm ] n 9 n^^^^com 1 (omamm'S: 
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izmm.^:fTt^(Y:fi\pi)i,z^m-r&. -e«o^Jsi<o±®tc 

v6(,zm^rx:fTmz^mt^. ^m9±i,zii0^^m. 
mil Sr^fr-LTx-T'/n 2*<<ii.^ix, -eco-r-yyi- 

1 2±l={i^5XS«l 3tfif&3m^^ixh, 

[0 0 0 9] 1 4{±U— ^f^ffiSBT-abO, >I«IT'^liL 

X. SMfSSS! 1 5 Cl <r>U>X:i-- ■yhl,z^*)m 

[0010] mtmmSi i 5 0TtStc{ix:^r6](cS^E-r 
y M 6 *iS(t ^>ixTi3 0 . afggB 1 5 c^)^ 

He;>!7X, m:ff:^^CO2:ffXi:0^:^mm.l3iZ 

[00 11] /fy:^mm.i sizmea^tifcTy-^ 
:><yh-?-9i.immz^m.izx^ . -^cocnm.m. 

mum^ti^ ZiX(,zJi 0 , r—y^U 1 2 (c^r -y h 

5 XS«1 3 cO<aBtyxSr»l-g.c:t 2 2, 2 

3{iCCD*^720, 2 1(.zX&mm®.i^^h'^ 

[0012] Z<r)U-^1mxmm.B St-Offtf^Srll 1 2 

{cifl!-5T^H3-rS. XT- yr(A)tCT;<f5XS^l 3<r) 
T'y-i ^yh^-^^m^^'O. XT-yr(B)CC-C;<7 5 
x^l Sco^aJtcflJOBSrf+tt. x-f-yrCOtcTl^ 
— rff3S=f tJ^KI=#Jt^^TV\ XT- y r (D)T'Ji:T— 
2S:7C<7)ag{cMLT*»<bSSx-y;H 2S::£ 

*r6itc»»$-ti-. c:coi:#m^— r,^t<?);%^5:mv }^ 

[ 0 0 1 3 ] i^, 09co^— f^aaX^SB SioitA'fl^ 
<0^5<7)U— 9*iDXSiaW3T'Ji:, 2lHia«0U-ifBpjt 
Kf^^^ft^Sl!?:##^tS^^fai:, -St7"^-^>'h':J'^ y^' 

[00 14] ttl^ ^OU— TjDXSIgBSti. !f 

$r^-rs^i:tcJ:0t'-A«o^1f*|6l5r9 0* 

[0015101 0«U-ifJnX^§B SSrfflV^/ci^X 



SF^^iO^y^xS:^ 1 3{i;Sij||n--lf y h 5 21= J; 0 , ^ h 
•y;^-5 4^Mai$ai.*^, ;{f7XS«l 3*iaS0-^*> 
-ti-<7)*&<i, BMiejDXSr;?^<0;<f7XS«l 3<iJSjMo;l-C 

■yh5 2t3j:o, ip^^-yti^s 3tzms.^ti. ^(na 
yxm^ \ 3^%-ht^Lh<mmx'm\th):Lti,zi^ 

L, WSl 2<0X-f yrCA)— X7^ yr(D)SrilSig 

[ 0 0 1 6 ] 0 1 1 J±, ;y7:^SSi<50MffilCj^L.TJOX 
^^*T3i^XxA«f£&^L, W— rSDX^SBS IT-*' 

ffl<^»t'ia7^-yyU5 3{cJ: •3Rfe$-ti:/i:<f5XS«tc*f 
LT, ^2tfOU— rjDJ^EBS2{CtJV%T|piaS^:7VU 
^nf-f jDX$:fir^. 

[ 0 0 1 7 ] a 1 2T-{i:^— IfHiltCi 0 1 fkcoyy^ 

^'^jomx-h-^fziiK msi^<^y'7-i>'Y9y-/9^m 

m.LXi}^h ^ix-^'iicory-^ V h' ^' 7 y ^' tc** UT 2 0 

scriu—ifmi^noXoizLxhXi^. 2mmcov— 

•fmMil>Zii\,^Xii. H«^E<?)^jSX;K-y hi: L-Ti> J:V%. 

[00 18] VK^7-y^'$:B:3c-rS^riiil(CfcaP 
X&^T^B^tcti:, T— X/H2Sr9 0- Sfe^-ti:, S 
fc, yy-i >Y9y'v^(r>m^wimz^ yy^VY-^y 

•y 9 ^mi&J'&<7)X hU- h<7)^mz^ -y 5'-*^ — ;U 

[00 19] ^/s, mayy-^ yY^'y-'/^^M^^^ 

cox h >J-hcO^Al,ziJ)<om?:nitfi><OlZJV\^XV—^ 

[ 0 0 2 0 ] mi 3i.i.^^m<r)m.2<r>mmBmi^vtz 
mM^m.\^itm.m.x'W.mth<r>x'ii^£< . 11114, lai 

SOOi'XT^ABtC^-r i ot^U— ifJPX^SB S-«^B S 
K BS2tCf^fffltTffiffl-r.?.. 

[002 1 ] lai 4(±. mm.<r,:^'yxmw.iMJL-t^i^ 

Xt-A0S:^L., S*><?>Xh y;>!?-5 1, U-ifanXil 
SBS, U—ifKJ^^gL, Xh-y;>&-5 4?-(i^, X 
h y;;<?-5 1 iO^'^XSKSrU— IfJPX^BB ScTJt— 
y;Uc:«*&L, 'eLT^<07^-y/P*»'o;<f7X»KS:if 

^7^-y;U5 3lciJiM-f?.o,tf y h5 2ah, -5-<7)4»ra 

T—y)V5 3<7):^'yxmw.^i—f^tm.\^<7>7—y 

MZim-fh. -ewf*, ■f-<^;ir7XS«2rXh y:ii?-5 
4(CjSai-r«.o;fC.y h 52h-h^h^j:h. 

[0022] ztic><7^mm.BSiixx/mm.\^<^w^^m 

ISi.zm.-^Xi&^h. Xx>yr(A)TiiCCD*;<7 2 

0, 2l{,ZX:^=7xmUl3(r)ry-^ >i^yY-?-9^m 

x^'yy{B)\.zxA'yxmsLi3<7)mmzm'o 
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1 BJiodf y h 5 2b{Ci 0 U— IfgStt^SL'vMjM? 
(C ) |5lgSLcOCCDX?-X7 2 0\ 2 1 'ICJ: 

[0 0 23] lai 5(iM®JnXffl<?5>'^T-ASr^L, :£ 

rsDx^SB s 1 , \y-^m§^mm.v^ i . i^- 

i^'SIO:^^B S 2 , ^—i^-B5I^SL2*^fiii^>^^., U 

— ifjDi^gB s 1 iii:x/\^—^m^mm.i^ i tcr , 

7X^«cO— ^liOffitc 2 III<7)^— TBatttc J: & 7/U5Kf 

fiai^SL 2 {CTflil*<7)®lc|B|«(c 2 Ulc^^— 
J: h yfUifi'f ^ Jnx*«=6:$ii«. . 
[0024] Z<^m^l,ziiK^XI,i, y'y^ 

2IlISc7)U— tfMft^^f 9, 

[ 0 0 2 5 ] HI {4*j^BJc^ll 3 cTJUSfi^.^^^n L/C 
— !f SDX^MW(;)iE®0T'S> •!> , «bK<4 — r-jDl^ 
SB S *ff6igg|5 1 4 *3 ilA'lljgigP 1 5 i: R^tfOl- 

[ 0 0 2 6 ] 0 2 JbX^SW Ut^ >-x 

ixS^h-y;*-5 1, ii :f.W^cn>m&^'^ omM^if- 
•y h 5 2.. ;«"7X^2:g:te$-»i:^;rv:i6tcfflv>«,4'S7" 
-y/P 5 3S.t/J!jDX^i^<0;i{f h -y ^-^SX 

h-y;<?-5 4$:(l;t-i>. 

[ 0 0 2 7 ] 04 tC2|s:U— if jDXSiawCfcttSjDX^ 

)lSS^^Urv^S. ;:?.7^-yr(A)-r'{4, Milio-+:.yh5 2 
tcJ:0xh-yX7-5 l*»^>tt*&$ix;^c;{f7;^S«l 3 

T— :^;H 2i^»t6tcJ:OCCD*^5 2 0, 21 
coT^tc^lSL, ;<f9^^1 3i0r9-f^>-h-?-7 
*^S!;^^5X4>ix?.^i:{cJ;0. ;«r7XS:^ 1 3c50^: y hB^f 

ifemmm\ 1 (cJ:i.7^-7';n 2co<9iBite*i^Ti5fx 

[00 28] X7^ yr(B)T'{4f- yr^>yU^-l 8*<F;r 

yrmz^m-t^. ZiUZj:^). ;>5? y^-*-f-;U^-yr 
1 7*<;y5;^S«l 2S-^'9±{f-I.B#tC^-7^SMSegP 

CWO B*io(t4>ix«.. dOf^iiffi-^tc^-yT-ji-^yi-r- 
18<4±#-r&. 

[0 0 29] X5^ yr(C)T't4;^7^a^l 3*<^fi5gB 
S >- F ^' 7 -y ^'OJg^*^^f 49iX-i. . y 7* 



•y 9 <m^1f^& $ix.i>Ztl>zXO. :^'y :^&mii^^ 
[0030] «a^T'7'^'^:?S^XS:^T3«-^ti:. 7^- 

y;n 2^xyj,i.Y<n-:f}^\,znm^^hmz±^Ltz 
MLx 2^S(7)u-^mm^no . ztLh<r>yy-( 

>'h'^'^ y^'i:ii3c-r&^ri6llCfcJnXSr?f 0 -r 
-y;H25:90- iHlK^li-. Zfy^ yV-^yyl^'com 
rn^mz, yy^ y\^^y 'yi^i:m^'t&:^h>J-hcr) 
tL^izij y -Tt^-f >y n 7 J: Ofl] •) g 

[003 1 ] tfz. mVd.yv-iyY^y y9^mil(.-th 

[0032] ;i^7;^.S«l 37&»'m^<OJ»^«4, SnX^F^^^ 
«0;y^XS«l 3{4«|jMc7;Jf-y h5 2tcj:0. Xh-y;^ 
-5 4^Maj§fL.i.*^ ;!y5XS:Kl 3*5BA»5-^i?-ti:<7) 
^-^«4, HtriejDXxS^<?)-*'7Xa« 1 3{±ffij||o;K-y h 

mil 3in-ht-'x.^(m^mx"iS3\'th)zt^ziiy)^ 

mm^Km^^fz^X'y—yiV 1 2tCf|-fe •/ h s 
l/S 4 iO;^ 7^ v 7° ( A ) — ^ 7^ -y r ( D ) i^AjS-f . 
[003 3] ll3(4lg2<7)i^X7^Am5r^^fri3 0. 
I12T'^L/CU— V-'jDXSIgW&Wl , W2«7)rt<2 
^iSSL, M«cora{c4»ra-r-7VU5 3 5riSgL, «S 
W \{,zfil,Xii:^V 'V liii.X/mku^^yV3 2 

aS-iS^L, ^a:w2tC*^LT{±Xh-y;*— 5 4JoJ:lX 
J»)Ma;K-y h 5 2b$:ISaLTl^.2.« in^>£Omo-i< 
•yh5 2a. 5 2 btiS 2 <7)ffliMD -"K -y h 5 2 i: |5l 1 1, <?> 

[0034] u-^miMWNX'\i.. macnu-^^m 

<4 . 2^r>y)i'^:'f -iMJi^m^^^-ib t^^Th 
h. tti. 7'7<Vh'^7 y^2r2*-ro«^?^fiS;t 
fz^k. 22|s:-^-:»iliK2IlieiOU'— (fB^€:?tV%, 
r-fiDX-t2.^a:t>^tg-C'S)^, ^;^>:i4, 9 0' t'-A 
<^ff:fj\^ SrK^x «. ^ t 1 lHl07^-:/;i'^l!jB#tc 2 

[ 0 0 3 5 ] la 1 (ou— riiixgswrti^fis i 5 
2 (omtssi 32t^:^^^^y(x) -nmzmn Ltzt^m 
m^^^9 y^ y:H'Mtm.ts.'th m-H^f,zm^\ lx l 

isi-(i0f s: 2 <r>mmu 3 2i.zx->x u—^mix'% h 
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[0 0 3 6] ia5<7)i/-iMnx^sw3(i. m2(r>mm 

gB3 2tC. ^JL- .y h 1 6 hinl— CO^j^JL- h 3 3 

>57'y5^-7tt^^;P^ yr3 5(i:. S1*:2.^ -y h 1 6 tci3 
[0037] C:c7)l/-irSnX^SW3T'{i7"-:/^U l 2 
(m2(7)^g5gB3 2TP-1fSSj^c7)iJ^S:?f •9)Sr^^?!?^ 
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